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This article studies the link between the predictability of futures returns and the business cycle. 
Modelling the relationship between the variation through time in expected futures returns and 
economic activity should give us some insight as to whether the predictable movements in 
futures returns result from rational variation in the returns required by investors over time. With 
this in mind, the paper investigates three hypotheses that are consistent with weak-form market 
efficiency. First, it tests whether the time-varying risk premia identified in futures markets move 
in tandem. Second, it examines if the information variables predict futures returns because of 
their ability to proxy for change in the business cycle. Third, it analyses whether the pattern of 
forecastability in futures markets is consistent with the evidence from the stock and bond 
markets and with traditional theoretical explanations of the trade-off between risk and expected 
returns. 
 
Three conclusions emerge from this analysis. First, the forecast power of the information 
variables over futures returns is related to their ability to proxy for economic activity. Second, 
the pattern of forecastability for metal, stock index, and interest rate futures is consistent with the 
evidence from the equity market and with extant economic theories. During recessions the 
expected returns on these futures increase to reflect the riskiness of the business cycle and to 
induce investors to differ consumption into the future. Third, this evidence does not extend to 
currency and agricultural commodity futures. For these futures indeed the information variables 
signal above (lower) average expected returns in periods of economic expansion (recession). 
This pattern is clearly at odds with the predictions of economic theory. It follows that some 
further theoretical work is needed to account for what can only be termed so far an “anomaly”.  
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1. Introduction 
The predictability of stock and bond returns and its implications in terms of market efficiency have been 
the subject of a large debate. The general message is that the predictability of returns is common to 
different securities,
1  is related to business conditions,
2 and is consistent with traditional theoretical 
explanations of the trade-off between risk and expected return.
3 Consequently, the predictable 
movements in stock and bond returns most likely reflect rational pricing in an efficient market and 
presumably result from variation in the tastes of economic agents for current versus future consumption 
(Fama, 1991). 
 
The issue of whether this analysis applies to any other markets has raised little concern. For example, no 
attempt has been made to model the link between the predictability of futures returns and business 
conditions. While the variation through time in expected stock and bond returns most likely mirror the 
rational change in the consumption-investment opportunity set, it is to date difficult to say whether the 
predictability of futures returns is consistent with market efficiency. The purpose of this article is to offer 
the first link between the predictability of futures returns and business conditions and to test whether the 
stock market evidence applies to futures markets. Such a result is to be expected if markets set prices 
rationally.  
 
The following questions are investigated: 
1.  Do the time varying risk premia identified in futures markets move in tandem? In particular does the 
restriction of common variation in expected returns hold for a wide cross section of futures? 
2.  Do the information variables predict futures returns because of their ability to proxy for the business 
cycle? 
3.  Is the pattern of forecastability in futures markets consistent with the evidence from the stock market 
and with theoretical explanations of the trade-off between risk and expected returns? 
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This article raises some interesting questions that have not been documented in the predictability 
literature in the stock and bond markets. The pattern of forecastability for the metal, stock index, and 
Treasury security futures is consistent with the evidence from the stock and bond markets and with 
extant economic theories. The evidence however does not apply to currency and agricultural commodity 
futures. This calls for some theoretical evidence on what can only be termed so far an “anomaly”. The 
remainder of the article is organised as follows. Section 2 introduces the data set. Section 3 presents the 
empirical evidence. Finally section 4 concludes.  
 
2. Data 
The data comprise end-of-month settlement prices on 26 U.S. futures contracts over the period May 
1982  - October 1996. More specifically, thirteen agricultural commodities, four metal and oil 
commodities, and nine financial futures are included in the sample. Table 1 presents a glossary of the 
contracts used in this study. The choice of the particular contracts is governed by (1) the need to have a 
sufficiently long time series such that asymptotic theory can be applied to the test statistics and (2) the 
requirement that a wide cross section of futures is used. Time-series of futures prices are obtained by 
compiling the settlement prices on the nearest maturity futures contract, except in the maturity month 
where the prices on the second nearest futures are collected. This article follows a large literature (see, 
for example, Dusak, 1973; Bessembinder, 1992) and computes futures returns as the percentage 
change in these settlement prices.  
 
The monthly year-on-year change in the log of industrial production is used as a proxy for the business 
cycle.
4 The set of information variables follows from Fama and French (1989) and Chen (1991). 
Bessembinder and Chan (1992) and Bailey and Chan (1993) used similar data in their analysis of 
futures markets. In addition to stock and commodity index returns, the state variables include the 
dividend yield on the Standard & Poor’s, default spread, and the term structure of interest rates. Table 
2 presents the ex-ante variables that are expected to predict futures returns. Discussion Papers in Finance: 2000-03 
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Table 1: Glossary of futures contracts 
 
Futures contracts  Exchange 
   
Agricultural commodities   
Cocoa  Coffee, Sugar, and Cocoa Exchange 
Coffee  Coffee, Sugar, and Cocoa Exchange 
Corn  Chicago Board of Trade 
Cotton  New-York Cotton Exchange 
Lean hogs  Chicago Mercantile Exchange 
Lumber  Chicago Mercantile Exchange 
Oats  Chicago Board of Trade 
Pork bellies  Chicago Mercantile Exchange 
Soybean meal  Chicago Board of Trade 
Soybean oil  Chicago Board of Trade 
Soybeans  Chicago Board of Trade 
Sugar  Coffee, Sugar, and Cocoa Exchange 
Wheat  Chicago Board of Trade 
   
Metal and oil commodities   
Gold  Commodity Exchange 
Heating oil  New-York Mercantile Exchange 
Platinum  New-York Mercantile Exchange 
Silver  Commodity Exchange 
   
Financial   
NYSE  New-York Stock Exchange 
SP500  Chicago Mercantile Exchange 
Treasury-bill  Chicago Mercantile Exchange 
Treasury-bond  Chicago Board of Trade 
Treasury-note  Chicago Board of Trade 
Deutsch Mark  Chicago Mercantile Exchange 
Japanese Yen  Chicago Mercantile Exchange 
Swiss Franc  Chicago Mercantile Exchange 
UK Pound  Chicago Mercantile Exchange 
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Table 2: The information variables 
 
 
Information variables  Definition 
   
Dividend yield  Dividend yield on the Standard & Poor's composite index 
Default spread  Spread between the yield on U.S. domestic corporate AAA-rated 
bond and the yield on U.S. long-term Treasury bond 
Standard and Poor's return  Percentage change in the Standard and Poor’s composite index 
Term spread  Spread between the yield on U.S. over 10 years Treasury bond 
and the lag in the U.S. three-month bill auction discount rate 
Dow-Jones commodity return  Percentage change in the Dow-Jones commodity index 
 
 
3. Empirical results 
3. 1. Common variation in expected futures returns: A first look 
The presence of time variation in expected futures returns is evidenced through OLS regression of 
futures returns on lagged information variables as follows (Bessembinder and Chan, 1992) 
it t i i it Z R e a a + + = -1 0                                                     (1) 
Rit is a N-vector of futures returns, Zt-1 is a L-vector of ex-ante variables, e it is a N-vector of error 
terms, a i0 and a i are the estimated parameters. Since the omission of some information variables from 
the actual information set used by investors could result in serial correlation and heteroscedasticity in the 
regression errors, the standard errors in (1) are adjusted for serial correlation and heteroscedasticity 
using Newey and West (1987) correction with Parzen weights.
5  
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Table 3. The predictability of futures returns 
The presence of time variation in expected futures returns is evidenced through OLS regression of futures returns on 
a set of information variables lagged once. Along with the adjusted R-squared, the table reports tests of the 
hypothesis of constant expected futures returns. The tests adjusted for heteroscedasticity and serial correlation are 
distributed as c
2 with 5 degrees of freedom. p-value is the associated probability value. 
 
Futures contracts  2 R   c c
2  p-value 
       
Panel A: Agricultural commodities   
Cocoa  0.015  5.12  0.40 
Coffee  0.022  22.15  <0.01 
Corn  0.015  10.94  0.05 
Cotton  0.003  4.65  0.46 
Lean hogs  0.030  33.99  <0.01 
Lumber  0.030  7.47  0.19 
Oats  0.015  12.54  0.03 
Pork bellies  0.034  224.11  <0.01 
Soybean meal  0.064  19.10  <0.01 
Soybean oil  0.040  33.32  <0.01 
Soybeans  0.069  25.86  <0.01 
Sugar  0.015  20.32  <0.01 
Wheat  0.012  8.94  0.11 
       
Panel B: Metal and oil commodities 
Gold  0.091  163.92  <0.01 
Heating oil  0.031  18.15  <0.01 
Platinum  0.041  30.88  <0.01 
Silver  0.840  66.33  <0.01 
       
Panel C: Financial       
NYSE  0.052  214.99  <0.01 
SP500  0.053  391.06  <0.01 
Treasury-bill  0.079  24.82  <0.01 
Treasury-bond  0.061  126.25  <0.01 
Treasury-note  0.072  87.91  <0.01 
Deutsch Mark  0.041  27.01  <0.01 
Japanese Yen  0.037  30.48  <0.01 
Swiss Franc  0.023  30.39  <0.01 
UK Pound  0.035  129.16  <0.01 Discussion Papers in Finance: 2000-03 
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Table 3 reports goodness of fit statistics of regression (1) and presents tests of the hypothesis of 
constant expected returns. The results indicate that futures returns are predictable. The c
2statistic indeed 
often suggests rejection of the hypothesis of constant expected returns at 1 percent. The 
2 R  are 
typically small. They range from a minimum of 0.003 for cotton to a maximum of 0.091 for gold. 
 
To test the hypothesis of common variation in expected futures returns, the coefficients on the ex-ante 
variables in (1) are restricted to be the same across equations.
6 The p-value for the restriction equals 
0.014. Therefore the constraint that a i is the same for the whole cross section is rejected at 5 percent. It 
follows that the information variables do not track changes in expected returns that are common to all 
the assets considered in this study. As opposed to the predictions of market efficiency, the futures risk 
premia do not move in tandem.  
 
3. 2. The state variables as proxies for the business cycle 
The remainder of the article investigates the hypothesis that the information variables predict futures 
returns because of their ability to proxy for the change in economic activity. This section first confirms 
that the ex-ante variables are indicators of economic health (Fama and French, 1989; Chen, 1991; 
Estrella and Hardouvelis, 1991). The following univariate regression is estimated 
t t t Z IP e a a D + + = -1 1 0  
DIPt is the monthly year-on-year change in the log of industrial production, Zt-1 is the lag in the state 
variable under consideration, e t is an error term, and a 0 and a 1 are the estimated parameters. The 
results, reported in table 4, confirm that the state variables (with the exception of the Dow-Jones 
commodity returns) are indicators of economic health. Dividend yield, default spread, and the Standard 
& Poor’s returns are countercyclical and the term spread follows the ups and downs of the business 
cycle. In sum, a below average dividend yield, a below average default spread, a below average Discussion Papers in Finance: 2000-03 
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Standard & Poor’s return, and an above average term spread indicate that economic activity is 
expected to be above average.  
 
Table 4. The state variables as proxies for the business cycle 
 
The table reports coefficient estimates from univariate regressions of the monthly year-on-year change in 
the log of industrial production on the lagged information variables.  
 
Ex-ante variables  Estimate  Standard error  t-ratio  2 R  
         
Dividend yield  -0.0034  0.0014  -2.36  3.20 
Default spread  -0.0151  0.0044  -3.46  6.62 
Standard & Poor's return  -0.0651  0.0282  -2.31  3.06 
Term spread  0.0054  0.0011  5.13  13.46 
Dow-Jones commodity return  0.0029  0.0445  0.07  <0.01 
 
 
3. 3. Common variation in expected futures returns: A further look 
While the state variables forecast economic activity (table 4), they do not have parallel effects across 
futures. Since the futures risk premia fail to move together, one can reasonably question whether 
expected futures returns move opposite to short-term economic conditions as hypothesised by asset 
pricing models and the consumption smoothing theory. 
 
To investigate the relationship between economic conditions and expected futures returns, the following 
2SLS regressions are estimated 
( ) t t t t IP Z R E e a a + D + = - 0 1                                              (3) 
( ) 1 - t t Z R E  is a N-vector of expected futures returns conditioned onto Zt-1, DIPt is the monthly year-on-
year change in the log of industrial production, e t  is a  N-vector of error terms, a 0  and a  are 
parameters.
7 Table 5 displays the coefficient estimates.  Discussion Papers in Finance: 2000-03 
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Table 5. Sensitivities of expected futures returns to the business cycle 
The table reports coefficient estimates from 2SLS regressions of expected futures returns on the 
monthly year-on-year change in the log of industrial production. The ex-ante variables lagged once are 
used as instruments.  
 
Expected returns on   Estimate  Standard error  t-ratio 
 
Panel A: Agricultural commodities 
   
Cocoa  -0.0782  0.1214  -0.64 
Coffee  2.0063  0.3477  5.77 
Corn  0.3034  0.1282  2.37 
Cotton  0.0941  0.0575  1.64 
Lean hogs  -0.5829  0.2004  -2.91 
Lumber  -0.0989  0.2154  -0.46 
Oats  1.4647  0.2680  5.46 
Pork bellies  -1.6915  0.3926  -4.31 
Soybean meal  1.1505  0.2509  4.59 
Soybean oil  0.8276  0.2228  3.71 
Soybeans  0.8042  0.2190  3.67 
Sugar  1.4350  0.3027  4.74 
Wheat  0.8630  0.1543  5.59 
 
Panel B: Metal and oil commodities 
   
Gold  -0.5375  0.1817  -2.96 
Heating oil  -0.7006  0.2668  -2.63 
Platinum  -0.3325  0.1934  -1.72 
Silver  -0.5941  0.2855  -2.08 
 
Panel C: Financial 
     
NYSE  -0.7864  0.1622  -4.85 
SP500  -0.7925  0.1651  -4.80 
Treasury-bill  -0.1707  0.0317  -5.39 
Treasury-bond  -0.2768  0.1126  -2.46 
Treasury-note  -0.2724  0.0901  -3.02 
Deutsch Mark  0.2485  0.0880  2.82 
Japanese Yen  0.6681  0.1255  5.32 
Swiss Franc  0.2365  0.0740  3.20 
UK Pound  0.2873  0.0880  3.26 
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The estimated a are negative for stock index, interest rate, and metal futures and positive for agricultural 
commodities and currency futures. Hence, during business troughs, the one-month ahead returns on 
stock index, interest rate, and metal futures are expected to rise, while the returns on commodities and 
currency futures are expected to fall. 
 
 
The results for agricultural commodity and currency futures are inconsistent with extant economic 
theories of the trade-off between risk and expected return. Both the consumption smoothing theory and 
asset pricing models indeed posit a negative association between expected returns and short-term 
economic activity: the poorer the economy, the higher expected returns. The results in table 5 however 
indicate that agricultural commodity and currency futures are procyclical: their expected returns follow 
the ups and downs of the business cycle.  
 
Given this, one can postulate that the rejection of the cross sectional restrictions results more from the 
presence of procyclical futures in our cross section than from weak-form market inefficiency. To test 
this hypothesis, the sample of futures contracts is split into two subsamples. The first one includes 
countercyclical futures; the second one considers procyclical futures. The decision to include a contract 
in either group is dictated by the sign of a in (3).  
 
Figures 1 and 2 plot the relationship between economic activity and the expected returns on two futures. 
According to table 5, the first one, the three-month Treasury bill futures, is clearly countercyclical. The 
second one, the futures on coffee, exhibits a distinct procyclical pattern.
 It is clear from these figures that 
the expected return on the Treasury-bill futures is negatively correlated to economic performance 
(correlation coefficient of -0.31). Conflicting with traditional explanations of the trade-off between risk 
and expected return however is the finding that the expected return on coffee futures follows the 
business cycle (correlation coefficient of 0.4).Discussion Papers in Finance: 2000-03 



































































































































Figure 1. The expected returns on the Treasury-bill futures and the business cycle: Result 
from the countercyclical group. The solid line plots the monthly year-on-year change in the log of 
industrial production used as a proxy for the business cycle. The dashed line plots the expected return 
on the Treasury bill futures contract, measured as the fitted values from a regression of futures returns 
on a constant and the ex-ante variables lagged once. Discussion Papers in Finance: 2000-03 

























































































































Figure 2: The expected returns on coffee futures and the business cycle: Result from the procyclical 
group. The solid line plots the monthly year-on-year change in the log of industrial production used as a proxy for the 
business cycle. The dashed line plots the expected return on the coffee futures contract, measured as the fitted values 
from a regression of futures returns on a constant and the ex-ante variables lagged once. Discussion Papers in Finance: 2000-03 
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Univariate regressions of each group of futures returns on the ex-ante variables are then estimated and, 
for each group, the restriction of common variation in expected returns across equation is imposed. 
Table 6 displays estimates of the sensitivities of futures returns to the state variables. Panel A and B 
summarises the results for the countercyclical and procyclical futures respectively. For comparison 
purpose, panel C displays similar results for the Standard & Poor’s returns.  
 
Table 6. Common variation in expected futures returns: Results for the two subsamples and 
for the Standard & Poor’s 
The table reports coefficient estimates of univariate regressions of futures returns on the ex-ante variables when 
common cross sectional variation in expected futures returns is imposed within a group. For the purpose of 
comparison, the table also displays estimates of univariate regressions of the returns on the Standard & Poor’s 
composite index on the state variables.  
 
Ex-ante variables  Estimate  Standard error  t-ratio 
       
Panel A: Countercyclical futures       
Dividend yield  0.0012  0.0004  3.16 
Default spread  0.0051  0.0015  3.36 
Standard & Poor's return  0.0028  0.0082  0.34 
Term spread  -0.0009  0.0003  -2.74 
Dow-Jones commodity return  -0.0113  0.0145  -0.78 
       
Panel B: Procyclical futures       
Dividend yield  -0.0016  0.0021  -0.74 
Default spread  -0.0034  0.0066  -0.51 
Standard & Poor's return  -0.0937  0.0415  -2.26 
Term spread  0.0043  0.0017  2.58 
Dow-Jones commodity return  -0.0168  0.0648  -0.26 
       
Panel C: Standard & Poor's index     
Dividend yield  0.0077  0.0039  2.01 
Default spread  0.0170  0.0120  1.41 
Standard & Poor's return  -0.0089  0.0766  -0.12 
Term spread  -0.0040  0.0030  -1.32 
Dow-Jones commodity return  0.2082  0.1168  1.78 
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The evidence in table 6 panel A suggest that the sensitivities of countercyclical futures to dividend yield 
and default spread is positive, while the estimated parameter for term spread is negative. Hence 
investors require higher returns on countercyclical futures when dividend yield and default spread take 
on high values and when term spread takes on low values; namely during economic recession. Similarly, 
below average dividend yield and default spread and an above average slope of the yield curve signal 
above average economic prospects and below average expected futures returns. These results are 
consistent with the consumption smoothing theory and with the idea that the risk which the state 
variables proxy for increases during business troughs and decreases during business peaks.  
 
Table 6 panel C investigates the link between economic activity and expected stock returns. Although 
statistically less significant, the relationship between business conditions and expected returns in the 
equity market is consistent with the evidence for the countercyclical futures. Like in panel A, stocks 
returns are expected to increase during business troughs under the influence of dividend yield, and, to a 
lesser extent, default and term spreads. 
 
The results in table 6 panel B confirm the fact that the state variables predict the returns on procyclical 
futures because of their ability to proxy for economic activity. For example, expected returns increase 
during business peaks under the influence of term spread and the return on the Standard & Poor’s. 
Despite insignificant coefficient estimates, dividend yield and default spread also push expected returns 
upward during business expansion. Such a pattern is inconsistent with extant economic theories but is to 
be expected for securities whose required return follows the business cycle.  
 
Finally multivariate regressions of futures returns on the ex-ante variables are estimated for each group 
and the restriction of common variation in expected returns across equation is tested. The resulting p-
values of 0.11 and 0.51 for the countercyclical and procyclical groups respectively suggest failure to 
reject the hypothesis of common variation in expected returns within a group. Hence, once one accounts Discussion Papers in Finance: 2000-03 
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for the sensitivity of expected returns to the business cycle, we fail to reject the restriction of common 
variation in expected futures returns within a group. The futures risk premia move in tandem within each 
group.  
 
In sum, the conclusions indicate that the absence of common movements in expected returns across the 
whole sample most likely reflects the presence of procyclical futures in our cross section. This reconciles 




This article links economic activity to the time-varying futures risk premia. The interest in this issue stems 
from the fact that studies of the relationship between the predictability of returns and business conditions 
exclusively focused on equities. It seems therefore interesting to test whether the evidence from the 
stock market applies to futures markets. Such a result is to be expected if markets are efficient. 
 
Three conclusions emerge from this analysis. First, the variation in expected returns is not common to 
the 26 futures contracts considered in this study. However, once one accounts for the sensitivity of 
expected returns to the business cycle, there is some convincing evidence of common variation within a 
group. Second, the predictive power of the state variables over the countercyclical group is consistent 
with the evidence from the stock market and with the predictions of economic theory. Third, the 
evidence does not extend to the agricultural commodity and currency futures markets. For these futures, 
the pattern of predictability is at odds with the predictions of economic theory. Some further theoretical 
work is needed to account for this “anomaly”. Quoting Fama (1991), this suggests that “we should 
deepen the search for links between time-varying expected returns and business conditions, as well as 
for tests of whether the links conform to common sense and the predictions of asset-pricing models”. 
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One could argue that the absence of common movement in expected returns across the whole sample 
reflects some inefficiency in the pricing of futures contracts. This article offers an alternative explanation 
consistent with market efficiency. It argues that the rejection of the restriction results from the presence 
of procyclical futures in our cross section. Besides, the state variables forecast futures returns because 
of their ability to predict business conditions. As such, they can be considered as proxies for the 
riskiness of the business cycle. This also suggests that the predictable movements in futures returns 
reflect the change in the consumption-investment opportunity set of economic agents over time.  
 
These results have interesting implications for fund managers interested in security selection and timing 
decisions. During economic troughs, fund managers should favour countercyclical futures and sell 
procyclical futures short. During business peaks the reverse strategy should be profitable.  Discussion Papers in Finance: 2000-03 
© ISMA Centre, The Business School for Financial Markets  15
 
Footnotes 
1.  Dividend yield, the Treasury-bill return, term and default spreads track variation in expected stocks, 
bonds, and futures returns (see, for example, Keim and Stambaugh, 1986; Campbell, 1987; Fama 
and French, 1989; Bessembinder and Chan, 1992; Miffre, 2000). This small set of information 
variables has forecast power across a wide cross section of assets. 
2.  A higher than average term spread and a lower than average dividend yield or default spread 
announce good economic prospects and lower expected returns (Fama and French, 1989; Chen, 
1991; Estrella and Hardouvelis, 1991; Black and Fraser, 1995). Hence the state variables forecast 
returns because of their ability to track changes in the business cycle. 
3.  The predictability literature indicates that expected returns move opposite to the business cycle. This 
countercyclical pattern is consistent with risk aversion and with the general trade-off between risk 
and expected return implicit in the literature on asset pricing. It also supports the predictions of the 
consumption smoothing theory (When the economy is strong and hence income is high, investors 
wish to smooth consumption into the future by saving more. Other things being equal, the resulting 
increase in the demand for savings pushes expected returns downward). 
4.  This choice is governed by the fact that, with longer lags, some business cycles might be ignored; 
while, with shorter lags, one might pick up short-term variation in industrial production, instead of 
long-term economic health (Chen, 1991). 
5.  The bandwidth was set equal to one-third of the sample size (see Andrews, 1991). 
6.  The system is estimated with SUR (seemingly unrelated regression) and thereby allows for some 
across equation correlation in the idiosyncratic covariance matrix of returns. Hence,  ( ) S = ' jt it E e e  
where S is a N*N matrix with typical element s ij, i, j = 1, ..., N. 
7.  The ex-ante variables lagged once are used as instruments. Discussion Papers in Finance: 2000-03 
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